Claims 

1. A\ method for producing optically active compounds, 
comprising subjecting a compound represented by the following 
formula 



R 



R b 



C I ) 



(wherein Ra and Rb independently represent a linear or cyclic 
hydrocarbon group or heterocyclic group, which may or may hot 
have a substituent; W x ^presents oxygen atom, N-H, N-Rc, N-OH 
or N-O-Rd; and Rc and Rd\inji€tpendently represent a linear or 
cyclic hydrocarbon groujj/oNgZ/heterocyclic group, which may or 
may not have a substiti 
to transfer-type asymmetric deduction in the presence of ^ 
transition metal complex and ayn optically active nitrogen- 
containing compound or a transition metal complex with an 
optically active nitrogen-containing compound as an asymmetric 
ligand, along with a hydrogen-dona-oing organic or inorganic 
compound, to produce. an optically act\ve compound represented 
by the following formula (II); 



R a 



R b 



([[) 



(wherein Ra and Rb independently represent the same .as those 
described Ubove; W 2 represents OH, NH 2 , NH-Rc, NH-OH or NH- 
O-Rd; and Rc and Rd independently represent the same as those 
described aWe) . 

2. A production method according to claim 1, wherein the 
hydrogen tranAf er-type reduction is carried out in the 
coexistence of Base. 



3 . A productioi 
alcohols according 
reducing a carbo^iyl 
formula (III); 



thod for producing optically active 
to /claim 1, comprising asymmetrically 
mpound represented by the following 



(III) 



(wherein R l represents an\ aromatic hydrocarbon group, a 
saturated or unsaturated aliphatic hydrocarbon group or cyclic 
aliphatic hydrocarbon group ,\ which may or may not have a 
substituent, or a heterocyclic group which may or may not have 
a substituent and contains hetero atoms such as nitrogen, oxygen, 
sulfur atoms and the like as atoms composing the ring; R 2 
represents hydrogen atom, a saturated or unsaturated aliphatic 
>n qroup or cyclic aliphatic 



hydrocarbon group or eye! 



.iphatUc hydrocarbon group which 
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may or\may not have a substituent , or an aromatic hydrocarbon 
group, o^r the same heterocyclic group as described above; and 
R l and R 2 iAay satisfactorily be bonded together to form a ring) , 
to produce optically active alcohols represented by the 
following formula (IV); 



(IV) 



OH 
R*-<f- R' 2 



(wherein R l and R 2 are the same as described above) 



4 . A method for pi 
to cl aim 1 , com 
compound represent 



Lng optically active amines according 
iijig asymmetrically reducing an imine 
the following formula (V); 

CV) 



(wherein R 3 represents an aromatic hydrocarbon group, a 
saturated or unsaturated aliphaoic hydrocarbon group or cyclic 
aliphatic hydrocarbon group, whYch may or may not have a 
substituent, or a heterocyclic grout) which may or may not have 
a substituent and contains hetero atoms such as nitrogen, oxygen, 
sulfur atoms and the like as atoms \composing the ring; R 4 
represents hydrogen atom, a saturated on unsaturated aliphatic 
hydrocarbon group or cyclic aliphatic hydrocarbon group which 



may or m^y not have a substituent, or an aromatic hydrocarbon 
group, or\the same heterocyclic group as described above; R s 
represents \hydrogen atom, or a saturated or unsaturated 
aliphatic hyurocarbon group or cyclic aliphatic hydrocarbon 
group, which may or may not have a substituent, or an aromatic 
hydrocarbon group, or the same heterocyclic group as described 
above, or the hydrocarbon group or heterocyclic group bonded 
together via hydroxy 1 group or oxygen atom; and R 3 and R 4 , R 3 
and R 5 or R 4 and R 5 ,\are bonded together to form a ring), 
to produce optically captive amines represented by the following 
formula (VI); 



NHR 



FT 



(YD 



(wherein R 3 , R 4 and R 5 are the\same as described above) . 

5. A production method accordJtaig to claim 1, wherein the 
transition metal catalyst is a meta\ complex of metals of group 
VIII. 



6 ♦ A production method according to cla^Lm 5 , wherein the metal 
complex is represented by the following\ formula ; 
MXmLn 

wherein M represents transition metals of cforoup VIII, such as 



iron, cobaJbt, nickel, ruthenium, rhodium, .iridium, osmium, 
palladium ana platinum; X represents hydrogen, halogen atom, 
carboxyl grouto, hydroxy group and alkoxy group and the like; 
L represents neutral ligands such as aromatic compounds and 
olefin compounds; and m and n represent an integer. 

7 • A production method according to cl^im^l , wherein the 
optically active niitrogen-containing compounds are optically 
active amine derivatives represented by any one of the following 
formulas ; 

R i,R" 
C 




r 5 |Vr 10 r'^r" 



(wherein R 9 , R t0 , R IS and R lfi are independently hydrogen, a 
saturated or unsaturated hydrocarbon group, urethane group or 



sulfonyl gVoup; R 11 , R 12 , R 1Z and R 14 are the same or different 
so that the Wrbon bonded with these substituent groups might 
occupy the a asymmetric center and independently represent 
hydrogen atom, W aromatic group, a saturated or unsaturated 
hydrocarbon groub or cyclic hydrocarbon group; any one of R 11 
and R 12 and any on^ of R u and R 14 are bonded together to form 
a ring; 

at least one of R 17 arki R 18 is hydrogen atom, and the remaining 
one is hydrogen atom,\a saturated or unsaturated hydrocarbon 
group, urethane group o^ sulfonyl group; R 19 , R 20 , R 21 and R 22 are 
the same or different sb that the carbon bonded with these 
substituent groups m±gtyc\ ob^rupy the asymmetric center and 



independently represen 
saturated or unsatura' 



red 



hydrocarbon group; R 23 repre 



rogen atom, an aromatic group, a 
ydrocarbon group or a cyclic 
stents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; furthermore A any one of R 19 and R 20 and any 
one of R 21 and R 22 may satisfactorily be bonded together to form 



a ring or any one of R and R 



,18 



any one of R 20 and R 21 may 



satisfactorily be bonded together xo form a ring; 
R 24 and R 2S are independently hydrogen atom, a saturated or 
unsaturated hydrocarbon group, uretharte group, sulfonyl group 
or acyl group; (CR 2 26 ) n are the same or Vlif f erent so that the 
carbon bonded with these substituent groups might occupy the 
asymmetric center; R 26 represents hydrogdn atom, an aromatic 
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+ 



group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon fcroup; R 27 and R 28 independently represent hydrogen 
atom/ and a saturated or unsaturated hydrocarbon group. 

8 . A production method according to claim 5, wherein the metal 
of group VIII is Yuthenium. 



9. A. production method according to claim 1, wherein the 
transition metal catalyst with an optically active 
nitrogen-containing compound as an asymmetric ligand is a metal 
complex of metals of grouft VIII wherein an optically active amine 
derivative represented b}\any one of the following formulas is 
used as the ligand; 



* \ 
R> R 1q1 



R i 9 R 20 R 2 



17 VlS 



R w R 



U2 



0 



R 



23 ^ 



J,CR$ n 



R 1 * R 15 -R 1 ' R" 

(wherein R 9 , R 10 , R 15 and R 16 are independently hydrogen, a 



ins 



HI 



yi 

r KSt? 

r, s 



saturated or unsaturated hydrocarbon group, urethane group or 
sulfonyl gttroup; R 1X , R 12 , R 13 and R 14 are the same or different 
so that theV:arbon bonded with these substituent groups might 
occupy the asymmetric center and independently represent 
hydrogen atom\ an aromatic group, a saturated or unsaturated 
hydrocarbon 'grc^iip or cyclic hydrocarbon group; any one of R n 
and R 12 and any o^ie of R 13 and R 14 are bonded together to form 
a ring; 

at least one of R 17 knd R 18 is hydrogen group, and the remaining 
one is hydrogen atom, a saturated or unsaturated hydrocarbon 
group, an aryl group\ urethane group or sulfonyl group; R 19 , 
R 20 , R 21 and R 22 are the s^Pje-Qr different so that the carbon bonded 
with these substitu^nl\/groups might occupy the asymmetric 



center and independ£rftl^\repres 
group, a saturated or u 



ent hydrogen atom, an aromatic 
urated hydrocarbon group or cyclic 
hydrocarbon group; R 23 represents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; furthermore, any one of R 19 and R 20 and any 
one of R 21 and R 22 may satisf actoALly be bonded together to form 
a ring or any one of R 17 and R 18 And any one of R 20 and R 21 may 
satisfactorily be bonded togetheA to form a ring; 
R 24 and R 25 are independently hydrogen atom, a saturated or 
unsaturated hydrocarbon group, urethane group, sulfonyl group 
or acyl group; (CR 2 26 ) n are the same oi different so that the 
carbon bonded with these substituent groups might occupy the 
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asymmetric \: enter; R 26 represents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon groupV^ 27 and R 28 independently represent hydrogen 
atom, and a saturated or unsaturated hydrocarbon group. 

10 . A production method according to claim 8 , wherein the metal 
of group VIII is ruther^im^ ^ 

11. A production method aocoming to claim 1, wherein the 
hydrogen-donating organic or ihorganic compounds include 
alcohol compounds , formic acid, formate salts, hydrocarbon 
compounds, heterocyclic compounds , hyoroquinone or phosphorous 
acid. \ 

12 . A production method according to claim V , wherein the base 
is a hydroxide of an alkali metal or an alka\i earth metal or 
a salt thereof or a quaternary ammonium salt x \ 

13 . An optically active catalyst composed of a transition metal 
catalyst and an optically active amine derivative represented 
by any one of the following formulas; 
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(wherein R 9 , R 10 , R 15 and R 16 are independently hydrogen, a 
saturated or unsaturated hydrocarbon group, urethane group or 
sulfonyl group; R u , R 12 , R 13 and R 14 are the same or different 
so that the carbon bonded with these substituent groups might 
occupy the asymmetric center and independently represent 
hydrogen atom, an aromatic group, a saturated or unsaturated 
hydrocarbon group or cyclic hydrocarbon group; any one of R 11 
and R 12 and any one of R 13 and R 14 are bonded together to form 
a ring; 

at least one of R 17 and R 18 is hydrogen atom, and the remaining 
one is hydrogen atom, a saturated or unsaturated hydrocarbon 
group, urethane group or sulfonyl group; R 19 , R 20 , R 21 and R 22 are 
the same or different so that the carbon bonded with these 
substituent groups might occupy the asymmetric center and 

Ml 



independently represent hydrogen atom, an aromatic group, a 
saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; R 23 represents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; furthermore, any one of R 19 and R 20 and any 
one of R 21 and R 22 may satisfactorily be bonded together to form 
a ring or any one of R 17 and R 18 and any one of R 2a and R 21 may 
satisfactorily be bonded together to form a ring; 
R 24 and R 2S are independently hydrogen atom, a saturated or 
unsaturated hydrocarbon group, urethane group, sulfonyl group 
or acyl group; (CR 2 26 ) n are the same or different so that the 
carbon bonded with these substituent groups might occupy the 
asymmetric center; R 26 represents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; R 27 and R 28 independently represent hydrogen 
atom, and a saturated or unsaturated hydrocarbon group. 

14. A catalyst according to claim^l3, wherein the transition 
metal complex is a complex of metals of group VIII as represented 
by the following general formula; 
MXmLn 

(wherein M represents transition metals of group VIII, such as 
iron, cobalt, nickel, ruthenium, rhodium, iridium, osmium, 
palladium and platinum; X represents hydrogen, halogen atom, 
carboxyl group, hydroxy group and alkoxy group and the like; 




L represents neutral ligands such as aromatic compounds and 
olefin compounds; and m and n represent an integer). 

15 • An optically active catalyst composed of a transition metal 
catalyst and an optically active amine derivative represented 
by any one of the following formulas; 




(wherein R 9 , R 10 , R 15 and R 16 are independently hydrogen, a 
saturated or unsaturated hydrocarbon group, urethane group or 
sulfonyl group; R 11 , R 12 , R 13 and R u are the same or different 
so that the carbon bonded with these substituent groups might 
occupy the asymmetric center and independently represent 
hydrogen atom, an aromatic group, a saturated or unsaturated 
hydrocarbon group or cyclic hydrocarbon group; any one of R u 

1 1 x 



and R n and any one of R 13 and R 14 are bonded together to form 
a ring; 

at least one of R 17 and R 18 is hydrogen atom, and the remaining 
one is hydrogen atom, a saturated or unsaturated hydrocarbon 
group, urethane group or sulfonyl group; R 19 , R 20 , R 21 and R 22 are 
the same or different so that the carbon bonded with these 
substituent groups might occupy the asymmetric center and 
independently represent hydrogen atom, an aromatic group, a 
saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; R 23 represents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; furthermore, any one of R 19 and R 20 and any 
one of R 21 and R 22 may satisfactorily be bonded together to form 
a ring or any one of R 17 and R 18 and any one of R 20 and R 21 may 
satisfactorily be bonded together to form a ring; 
R 24 and R 25 are independently hydrogen atom, a saturated or 
unsaturated hydrocarbon group, urethane group, sulfonyl group 
or acyl group; (CR 2 2S ) n are the same or different so that the 
carbon bonded with these substituent groups might occupy the 
asymmetric center; R 26 represents hydrogen atom, an aromatic 
group, a saturated or unsaturated hydrocarbon group or cyclic 
hydrocarbon group; furthermore, R 27 and R 28 independently 
represent hydrogen atom, and a saturated or unsaturated 
hydrocarbon group • 
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16, A catalyst according to claim 15, wherein the transition 
metal complex is a complex of metals of group VIII. 



17 . An optically active catalyst according to clajLm^l6 , wherein 
the transition metal catalyst is an optically active 
ruthenium-diamine complex represented by the following general 
formula (VII); 



(wherein * represents an asymmetric carbon atom; R 01 andR 02 are 
the same or different, independently representing alkyl group, 
or phenyl group or cycloalkyl group which may or may not have 
an alkyl group; or R 01 and R 02 together form an alicyclic ring 
unsubstituted or substituted with an alkyl group; R 03 represents 
methanesulf onyl group, trif luoromethanesulf onyl group, 
naphthylsulf bnyl group, camphor sulfonyl group, or 
benzenesulf onyl group which may or may not be substituted with 
an alkyl group, an alkoxyl group or halogen atom, or benzoyl 
group which may or may not be substituted with alkoxycarbonyl 
group or alkyl group; R 04 represents hydrogen atom or alkyl 
group; X represents an aromatic compound which may or may not 
be substituted with an alkyl group; and m and n together 
represent 0 or 1). 





R nJ* *1 



18- An optically active ruthenium-diamine complex , 
represented by the following general formula (VII); 

R 03 
/ \ 



R 04 H 



/7I 



(wherein * represents an asymmetric carbon atom; R 01 andR" are 
the same or different, independently representing alkyl group, 
or phenyl group or cycloalkyl group which may or may not have 
an alkyl group; or R 01 and R 02 together form an alicyclic ring 
unsubstituted or substituted with an alkyl group; R 03 represents 
methanesulf onyl group , trif luoromethanesulf onyl group , 
naphthylsulfonyl group, camphor sulfonyl group, or 
benzenesulf onyl group which may or may not be substituted with 
an alkyl group, an alkoxyl group or halogen atom, or benzoyl 
group which may or may not be substituted with alkoxycarbonyl 
group or alkyl group; R 04 represents hydrogen atom or alkyl 
group; X represents an aromatic compound which may or may not 
be substituted with an alkyl group; and m and n together 
represent 0 or 1). 

19. An optically active ruthenium-diamine complex according 
to -claim 18, wherein R 01 and R 02 are independently phenyl group 
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or together form an alicyclic ring, unsubstituted or 
substituted with an alkyl group. 

20. A method for producing optically active secondary 
alcohols, comprising subjecting racemic secondary alcohols or 
meso-type diols to hydrogen transfer reaction in the presence 
of an optically active ruthenium-diamine complex catalyst 
according to claim 17. 

21- A method according to claim 20, comprising the reaction 



of racemic secondary alcohols or meso-type diols represented 
by the following formulas (VIII) and (IX); 

^ Will) 

R 8 R 

o OH 

RP McH 2)n cm 

OH 

(wherein R* represents an aromatic monocyclic or polycyclic 
hydrocarbon group, unsubstituted or substituted or a hetero 
monocyclic or polycyclic group containing hetero atoms, or 
ferrocenyl group; R 7 represents hydrogen atom, a saturated or 
unsaturated hydrocarbon group, or a functional group containing 
hetero atoms; or R s and R 7 may be bonded together to form a 
saturated or unsaturated alicyclic group giving a cyclic ketone 



and the alicyclic group may or may not be substituted; 
R 8 and R 9 furthermore independently represent a saturated or 
unsaturated hydrocarbon group which may or. may not have a 
substituent, or R 7 and R 9 may be bonded together to form a 
saturated or unsaturated alicyclic group which may or may not 
have a substituent; and n is 1 or 2). 
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